people. With the help of a "technology infrastructure," she posited, "we would see a shift toward the higher end of the technical skills of the people that we bring on board . . . . "
Applications and systems development is driven by the needs and wants of users, and both users and producers of computer systems employ development specialists. This point was made by Chris Caren, vice president of science and technology at Lockheed, who described the fruitful interaction of a small number of trained computing professionals with a larger number of people from other fields who needed computing tools (Box 3.7). The emphasis on use and users encourages the assembly of multidisciplinary development teams.
BOX 3.7   Applications as Drivers of Development
"[A] lot of the real developments [are] user driven .... [O]ur company developed a program . . . called CADAM, which is a mechanical design tool. That was done something like 15 years ago and it was done because of the L-1011 [aircraft] program .... That [effort] did not involve computer science people. Those were applications-type people, who learned the tricks of the trade.
"In the case of the Stealth aircraft . . . most of [the] programming was done by teams of aerodynamics and electromagnetic people, . . . using new massively parallel machines .... [T]hat allows us to ... not only do better designs, but also [to go] through design optimizations .... [A] lot of the design optimization [came] over from the computer science domain.
". . . [W]e seeded [our Al efforts] with a few computer science people, but those have been mainly self-taught, again with applications people coming in and being taught the selective methods required ... to handle their type of problem. In fact, the place where the computer science people have probably made the largest impacts ... has not really been ... in computer science. [It] has been in ... the work that we are doing in advanced software methods .... [W]hat we have been pushing there has been not only software reuse, but also automated programming. And, again, that has come from the computer science.
"So, ... if I were to look at the ... major developments we have had over the last decade or so ... it has been highly program-need driven, and that program side of things has been handled more by domain specialists .... [O]n the other hand, for the advanced tool [project], as I indicated with reuse, automated programs, and some of the Al stuff, that has rome from thp rnmnntprse of use of computer-based technologies, will motivate new research as well as new development activities:
